Abstract-In the present paper, a new fuzzy inaccuracy measure is proposed to measure the inaccuracy of a fuzzy set with respect to another fuzzy set. Th is measure is a modified version of fuzzy inaccuracy proposed in our earlier work. The measure is demonstrated to satisfy some interesting properties, which prepare ground for applications in mult i-criteria decision making problems. A method to solve mult i-criteria decision making problems with the help of new measure is developed. Finally, a nu merical example is given to illustrate the proposed method to solve mu lti-criteria decision-making problem under fuzzy environment.
I. Introduction
The concept of fuzzy sets proposed by Zadeh [1] in 1965 has gained wide applications in many areas of science and technology e.g. clustering, image processing, decision making etc. because of its capability to model non-statistical imp recision or vague concepts. Fuzziness, a feature of uncertainty, results fro m the lack o f sharp distinction of being or not being a member of the set. The first attempt to quantify the fuzziness was made in 1968 by Zadeh [2] , who introduced a probabilistic framework and defined the entropy of a fu zzy even t as weighted Shannon entropy [3] . In 1972, De Luca and Termini [4] fo rmulated axio ms with wh ich the fuzzy entropy measure should comp ly and defined a kind of entropy of a fuzzy set based on Shannon's function.
In 1992, Bhandari and Pal [5] proposed a measure of fuzzy divergence between two fuzzy sets corresponding to Kullback-Leib ler's [6 and 7] measure of divergence. Afterwards, by using the idea of Lin [8] , Shang and Jiang [9] introduced a modified version of fuzzy divergence measure proposed in [5] .
In 1961, Karridge [10] firstly introduced the idea of inaccuracy measure in info rmation theory as a generalization of Shannon's entropy. It is normal for an observed (say) distribution to differ fro m a theoretical distribution of a random variable. Kerridge addressed to the problem of defin ing an (informat ion theoretic) measure of inaccuracy of the distribution to the standard distribution under reference. According to Kerridge [10] , the inaccuracy can be regarded as a measure of quantity of missing informat ion. This has been the probabilistic approach. For uncertain phenomena, to cover nonprobabilistic cases, Verma and Sharma [11] defined a measure of inaccuracy in the setting of fuzzy sets theory and studied its applications in mult i-criteria decision making under fuzzy environ ment. There may be rather difficult or extreme cases in which our inaccuracy measure may not applied. In the present communication, to overcome this problem a new fu zzy inaccuracy measure of a fuzzy set with respect to another fuzzy set is proposed. This paper is organized as follows:
In Section 2 some basic definit ions related to fu zzy set theory are presented. In Section 3 we introduce a new fuzzy inaccuracy measure of a fuzzy set with respect to another fuzzy set. In Section 4 we study some properties of the proposed fuzzy inaccuracy measure. A weighted fu zzy inaccuracy measure is also defined. In Section 5 a method to solve a mult i-criteria decision making problem with the help of weighted fuzzy inaccuracy measure is discussed. Finally, a nu merical example is presented to illustrate the procedure of proposed method to solve mu lti-criteria decision-making and our conclusions are presented in Section 6.
II. Preliminiries
In this section, we present some basic concepts related to fuzzy set theory which will be needed in the fo llo wing analysis.
then following set operations are defined on FSs:
(ii)
where   , stand for max. and min. operators, respectively.
De Luca and Termin i [4] defined fuzzy entropy for a fuzzy set A corresponding to Shannon [3] entropy as
Corresponding to Kullback-Leib ler's [6 and 7] measure of divergence, Bhandari and Pal [5] proposed a fuzzy divergence measure between A and B given by
Later, Shang and Jiang [9] po inted out that (3) has a drawback, i.e., when
 approaches 0 or 1, its value tends toward infinity. Therefore, they proposed a modified version of fuzzy divergence measure (3), g iven as
Recently, Verma and Sharma [11] defined a measure of inaccuracy of fu zzy set B with respect to fuzzy set A , corresponding to Karridge [10] inaccuracy measure as To overcome above mentioned drawback of fu zzy inaccuracy, in the next section, we propose a new fuzzy inaccuracy measure of a fu zzy set with respect to another fuzzy set.
III. A New Fuzzy Inaccuracy Measure
We proceed with following formal definition: Definiti on 3 : Let A and B be two fuzzy sets defined 1n a fin ite universe of discourse
We define the measure of inaccuracy of fuzzy set B with respect to fuzzy set A , as 
It is also interesting to note that when B A  , then (6) reduces to (2), the measure of fuzzy entropy given by De Luca and Termini in [4] . The good part is that the new measure shares properties with measure (5).
IV. Properties of Fuzzy Inaccuracy Measure
The measure of fu zzy inaccuracy defined in (6) 
.
by the inequality of the arithmet ic and geomet ric mean, we have
and
Thus,
This proves the theorem.
Theorem 2:
The above relation holds only when either
To prove results given in Theorems ahead, we will consider separation of X into two parts 1 X and 2 X , such that
(13)
Proof: In the following, we prove only (i), proof of (ii) can be formulated analogously.
(i) Let us consider the following expression 
Proof: From definition in (6), we have 
. (16) Adding (15) and (16) we get the result.
(i) Using definition in (6), we first have
. (17) Next, again from definition in (6), we have Adding (17) and (18) we get the result.
• Theorem 6: For
Proof: By using definition in (6), we first have
Next, again from definition in (6), we have Finally, adding (19) and (20) we get the result.
Proof: Let us separate X into two parts 1 X and 2 X , such that
We then have, • Theorem 8: For two fuzzy sets A and B, modified version of fu zzy inaccuracy proposed by Verma and Sharma [11] . So me properties of the new fuzzy inaccuracy measure are investigated in detail. Furthermore, based on the weighted fuzzy inaccuracy, an approach to deal with mu lti-criteria decision-making problems under fuzzy environ ments is developed. Finally, an examp le is provided to illustrate the multicriteria decision-making process.
